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20 e 29,000 §! 

[^&»SS] 56 £ 56,000 SI 

[^Aj^l^xhgj 0 2d OS! 

[£JA*§^S] 37 m 1,293,000 SI 

[S3II] 1,378,000 SI 

[S¥Ai#] 1. S2tA1-a/dlA1(EB)_1S 
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*H 7lJ& *fll ^<3f^ ^^^rf. 7fl3flAlE^ ^ <^s. A >o]^ ^1 #ofl 

*U S3 a]E2|ol nt^^c. ti]H2}o1 o. ^^^j-Cf. tilE^o] *J Till ^ 

A oH) Tfl^ ol^^l ^2 ^<S^* ^ W *fl2 ^<£^ofl cfl*fl 

^ i-E-^t).. ^ c>^a.s °l-§-*H a £S ] 7 ] ^in^ <^^o| ^ 2 ^<£# 

# afll ^ ^4 ^ofl *H2 ^<3#<>fl tfl 

iHS °l-g-«M *fl2 ^<2^ * *fll ^<£f^ <&]zHH 5H*IWb| ^ «3^-i-§- ^#*} 

^12 ^l^-^^l A]2 i^H^l- i^el^l JbcEl 

2 nfl^S'H il^] ^= ^ 3flJE.l- ^W". v}^EL^S] ^ 

£ 9b 
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^l£^l ^-^1 ^ zl {Semiconductor device and Method of manufacturing the 

same} 

£ la vfl^l £ 2bfe ^2fl ^tr A?} ^ % ^ ^* ^tt DRAM *fl 

£ 3a ifl*l £ 9d^ afli ^Aloflofl DRAM 

£ 10a ifl*l £ 15b^ *l|2 DRAM ^flS^* "M^ 

3tr ^5L#°1^. 

£ 16a i4H £ 16f^ *fl3 -gAlofloj) £)tr DRAM ^ 

*>7l ^£#olnf. 

100, 200, 300 : «K£*ll 7]^; 102, 202, 302 : ^ ^ 

107, 207 : 110, 210, 310 : ^<£^ 

112, 212, 312 : SAC ^B. 114, 214, 314 : afll ^<&%> 

125, 219, 319 : ^E^ol 124, 220, 320 : *fl2 

126 : 128, 222, 322 : dfl^I 

130, 224, 324 : *fll ^H*! 124a, 220a, 320a : *fl2 isIM^ 
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131, 226, 326 : iSB^l IcJE. ^-^^ 
134, 230, 328 : ic= ^ sflJE. 

^ *1l2.eU 0 l*r, DRAM^ ^t|.) ^ n ^lli^i 

-n £fe =3-*l-S-<>l 7fl^s|cH a>}^2] f^^s^ ^uj-^ e ^ 

nfl a El ^S)^ DRAM #*l£r H ^^£7> &t}. 

<16> tiV £ ^l ^^£ 7 > ^7}^o\) icj-S}, ^*}-<2}- i*} SE^r ^4 ^ JL^^ 

^C. S <£^X\?)^ £17]^ #^Hr «1^, ^<2^ #7><5>J1 $1 

^^(photolithography process) ^<*1H €-^#^1 ^§1 ^r^l°l , 7l# 

<17> ojofl 4^, DRAM ^Al^Hfe S-^l-sl <H^HHlf #^X\ 71 7l iflSfl ^ sflc 

(landing pad)* ^>-§-^ & , 0.1/zm ^r> o) ^oflA-^ 7>7l^l 

(self-aligned contact; °1^> SAC&|- tr^f) ^21 ^ ll u}-^. & 
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<is> -£ la ifl*l £ 2b^r ^Bfl «o v ^°fl ^ SAC ^21 5^ DRAM ^uj-ig^ ^ 

<19> £ la ^ £ lb» %^^r>^ , M^^l ^M-g-e] (shallow trench isolation; 

STI)^- ^>^-&) ^JE^l 7l^-(10) ^H] ^£-3 <^(12)-g; t§^ 

Sj-a} ofl^tL cgcrf^ ^o^ll}. ZL^i Cf-g-, ^-71 7l^;(10) ^Hl JEl^o].^ ^fl^TT 

711 o]e ^(14) ^ 4i^.^/^efl<y cg^ (J£A )^ o>^.)^ ^^-5>^ M0S M^fl^^Ei-i-^- 

#7} TIME ^(14)^ ^oflfe" ^^S. 0]^C]^\ TjjolE ? fl^^( 16 )ol ^ 
^S]JI ZL ^^-#5. ol^O^^l TllojE ^^o]^(18)7> ^^tK 

<20> a o > 7 1 MQS E^fl^^E^ol TgA^ 71^(10)^ ^ofl o]^^l ^1 

^^^-(20)* ^, 7]7}]^ ^(chemical mechanical polishing : CMP) ^ 

^1^1^ ^-^ofl ^-7] afli ^<3^(20)# ^^rSl-tr^f. ^fi cf-§- ( ^Srl^l 

cflsfl ^ ^z]- ^ajull- ^z}- ^^o.s ^-71 *fll #71 ^^^(20)# ^^>o^ a o > 

71 7Ho]E ^(MH cfl*fl 7>7l^^S]^A^ ^1-71 ^^^/^eflo] # ic# A] SB?) 

<2i> ^>7l ^<^a]-(20) ^ A <H1 ^zv*l ^, 
CMP SE^b ^l^la] ^-1- -f-sfl ^-7] 2=.= &?)-s}<q ^-71 ^^.i/=efl<y 
^4 ^#e>^ SAC 5fl-EL-l-(22a, 22b)* 

<22> o)o]X] t a o v 7 | ^! ^^j- ^<£n}-(20) ^ #7l SAC sfl = l-(22a > 22b) #<*fl <i>^#S 

^12 ^^^(24)-!: 1000 -3000 A ^ * , CMP <H1^1^ 

^-71 *1]2 ^^^-(24)* ^^rSrtrtf. ^ofl <^fl 
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A2 ^^(24)-^ ^z^H ^ SAC 2fl = (22b)# 

^^nV (24 ) Aj-ofl h]^/e]e}^ ^Sj-l-(Ti/TiN)S. °1^H^ ^-tf ^) 
^ ^ 400-800A -¥-^1]^ E^^-g- wlSe|-^-g- *fll £*1#(26)# ^^r^, 

n ^sj-^ ^ 1000 -3000 A 2] al^o] u}^el^(28)-^ 

zHM *U £^i#(26) ^ tilE^o] v}^EL^(28)SLg. o}^.o]^\ «1 e sj-o] (30)^ ^ 

^ aiz]- wlM^o] (30)34 ^^1- A>ol^ ?J-^(oll- #c-ie} 

W)# ^l7l ^«fl -f-# 2000A °l#£l *f-v\]£_ ^^Tfl ^^^j-c}-. 

3l^r*lH, #?1 ajE^oioo) ^ ^2 ^7_V ^^^-(24) #<H1 ^ ^-*<HH 

^ ^zJ-*r<*J time}oi(30)£] ^o\] y] ol^(32)l;^- 

°1 tilE^-Ol(30)^ sflB^ ^Ijjr ^s}.^ o] ylEe].o] ^3j)1o1a^|(32)1- ^§}7) 

^tb ^ ^^"i- ^l^*>7l nfl-g-ofl, ^<a*V °1^H*1 a]E^o| ^^(gg)^ 

#71 ^3if-i-^ ^^o]i BPSGCborophophosilicate glass), USGCundoped 
silicate glass), HDP(high density plasma) #2}-ir SE^ CVD(chemical vapor 
deposition) #s}-#5- ^]3 ^^^(34)^: ^, CMP iE^ ^1*1^ 

^^.S #71 *fl3 ^^^-(34)* ^^:5l-*Vcl-. 
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5. 2a ^ £ 2b# a>^1 ^jo s ^- 7 i ^ 3 ^^s]-(34) >*H 

#5. o]^^^| alE^oi ^5|iol^|(32)ofl cfl^fl ^ ^4 ^all- ai^- 7 J->^ # 

71 ^13 f^V ^^(34) ^ ^12 ^^(24)* <#7] iii 

^ SAC 5flc (2 2a)l- ^#0-}^ ^J&sl^l JtS M*(36)# ^ ojnfl, # 7 1 ^.SLe) 

*1 t£ ^-^l-(36)^ ^-^(not openH &JE^- ^-5L ^(over etching)^ 

t^W. 4eH, ti l E^o] p}A H f( 28 )o 1 ] recess )7> almeKlOO) 

4 ^Ssl^l -E^*(36) tJ-0| ^ w. «.ol ^qt^^i^ 

ol°H, A oM 5LS.sflxl^E TrflEi^. ^7^ ^ A o >7i icJ= ^#(36)£l 

ifl-»jM| H^Jg ts]^2]?AS °l-¥-<H*l f^KH, CMP <*fl *1 «| ^ 

£.3. ^-71 *fl2 5L#%^r h^IL iS^^l ^ ^in sfl^(38)l- *^*>tf. 

^2fl ^*>^, SAC ^-2] *}^* ^*>7l ^Sr#S <>1^M 

^ tilS5}-o] of^^^ (28)^1 ^7>A]^o> 5}£S til E ^01(30)0] ^ol7> ^0>^7fl 

^flU^ ^* r <y l-o] o.l/an °1^}5. #4i^l u)-^ a] e e)-o] (30)4 al.Ee}- 

*](30) A>ol^| #0^^711 S)n S> til E ^01(30)0) OlA3llEtil7f ^7>*>7fl ^Cf. 

HLth «lMB}°l(30)sl ^igoil alEei-o] ( 32 )7 r #3HH *«3 # 

£ ^^^1(34)^ f^*}^, ^ Sefo] (30)1- A>olo] 7 ^o] d^- #ol #7fl 
HlMefoi(30)sl <H^ lE -til7 r ^7 r * r 7fl €4. H h)S5}°J(30)4 ale^oj 

(30) A>ol^ 7^(g ap )o. ^3 ^ ^oj^( 34 )ol ^«§i ^xl ^}o} a.6lc( void )7> ^ 

^cf. ^o] ^3 ^^nv ( 34) ^ofl a.ol^.71- ^^S)^, X))^ ^ 

^°fl ^«fl ^-71 iols.7> ^-^-51°^ ^^£l^l ^= sflJEL-g- ^12 £^#-1: nfl 
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= (38)#^ o]^*V A £e ] 7 ] t c 3.E« 2fl£L(38) #ofl JeL 2^1 (bridge) 7} 

<28> SAC n>^l-g- S^iL^l Jfl«H alesj-o] Dl . i3 ^(28)^ *M|1- ^7>A] 

Se^liEnVo] w1ee]-o1(30)^ ^S^UiftingH ^cf. 

<29> a]E2}o| >i3llol^(32)l- ^^*>7l ^tt ^ ^4 2xl= 

(36)^ *§^f>}7] ^ *lJ=eK] u}^£i^(28)°l o] b« (attack)^: ^7] ^-g- 

^(single bit failH ^3^- 4 1 &r}. 

<30> ylE^O]^. DRAM V\]S.^\ ^ofl ^£ ^>0] O.. JjL^ 7l^is} 7 } ^ V^o] 

v\, ^ S\S. <$<^2) 431^ ^Sofl ^^^cf. Dflael >ioll ^*>^ ^#ofl ^ 

i7} S^r, alMe^ol ^ ^r^A}^7} f]^. W]e^o] S 

^ 7fl^Al^^ ^-Tfl ?Joj ^ oHsr o) ^a o Va]71^ ^jo|£S, 

<3i> -##tb #Hfl ^^Tr SAC ^*<H1 nj-E alse}<y^ #d1 p>^}* ^iL*>7l 

*]J=eKl(30)^ ^tfofl -a-^^ol ^o. ^s).^ o] -f-o^^l a)Ee}oi ^ 0 ] ^ ( 32 )1- ^ 

^7] m^oll, 7)^ 7im*\Q^, ^ a] EE|.C](3 0 ) s\. ^^^) t= sfl^.( 38 ) A}o) 

^ W1M^<?1(30)4- al^5|-Ol(30) A>o]o) MlEE}o] ^ ?fls)]AlEi> 1 7> 7^71] ^ 
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^ wlEefojoj 7fl -M- ^a]^o> ^ ti] se). tg- 7^7} #^o_^*] 

^ SliHchip efficiency)°l #^^-711 ^It}. 

^ ^16,458,692^ ^ <H£-^ ^7fl ^-*| 2001-217405^^1^ wl^o}^ 
#^H1 -n-^#°l ^ ^S]^ ^>S)-5Vo.S ol^^l ^5)1 ol Ail- $^*H tilE^oi ^ 

^*>^ alle}°J n>^3^Sl ^V\]^r #ol^ dl ^7} $1<H ^ nfl^ n>^l 

*H1 ^7|2j ^ol >£^Rr ^^7> ^Cf. 

£ ^3 ^11^ ^-aj^r tilMel-^l A>ol^ 7J^- iol= ^ol Jr 

4^0.5. ^fl^^Jl, tilEg|o|oj ^7\A\ 71 Jl, tilHEj-O] ^tg 7fl3flAl^^ 

#4^2] ^ aV^^l #*1» *ll^Rrt-]l &rf. 

£ ^1221 =-^£r Hi e el- ol 4 til Eefo] A>olo] 7 ^o. jjolH ojol JL^^ o.^ 

nfl^^l-Jl, tilE£}o]ol #Dl n>^-g- ^7>Al 71 JO. , «1 Ee}-o] 3. 3 7]\$\X\t£^ 7^X\ 
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sixi 7l*; #7i 7i* -iH ^#=1 xii ^<3^; #7l ^u] <3<*# A> o]o) xji 

#41 ^#£lJi, XI 1 #7l XI 1 #41 «lMeKl u>^a.^ 

# 5L^*Hr ti]J=e|-o]#; #7l HlJE^tl 4^3.^^ ##^°1M #7l XI 1 
^ ^ til^e}<y^ #^4] <8#3:EL, 31 1^ tfl*H 

#^«1» ^ °1^-<H*! XI 1 ^XH^S.; #7} X]l ^Xl°H ^ UlE^o] 

^ #^4l ^^5]JL, #5}-§- Tfll SI XI 2 ^^^A^ ol^^^i ^^olA^s.; gj # 7 J 

XI 1 3l X12 iXH*|s.o} ^l^^ofl #7l XI 1 ^<g## *~§-3M #7l 7fl3||A]E| 

<36> Hl-BJ-^ *V ^ ^lo)]oll 2)*}^, #7l Xll ^XHH# §^5^.0 5. ^ 

#?1 ^SSl^l ^JE. ^ niL7} #7l X12 JE^-X" Xll ^Xl^lA^ O^O^ T 

<37> AV 7l ^ ^ ]2 ^ ^^71 ifl*H ^ O r> ^HH ^ 

£X1 7l* #6fl Xll ^9!^-gr ^*H=r ^1; #7l 7fl Sfl ^1 ^Hfl cg^s. ^ ^ 

#41 Xll ^ #71 Xll #41 *U=eKl v\£.3.&& S.^Z}±r 

u l^^°Jti ^*H^ #31; #7i yiSBi-^i^ * xii #41 ^# xil^l 

5- °1^-<H*1 X12 ^<£## ^#*Rr #31; #71 ^3zf# #ofl #7l X12 ^<£^4l cfl^fl ^1 
^ ^«1» #^5. <>l-¥-<X2l ^e* sfl^l-ir ^Sel^l i^JE. ^-hh# 

"ir -2.€-^ #X1; #7l n>^a.S. <^l-g-^><X #7l ^£&1*1 i^-EL 
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A2 #7l 5L&^ #2) ±^ ^v}*} ^ #31; #7l ^ 

A ^#°11 #7l a]2 ^<Sf^l « -{d^wii- °l-¥-<H*l ^ 

*ll°Hl-g; ^#*Kr #31; #7l *fll iBflol^s.^- p}a 3S °l-§-*H #7l ^2 *i<£^ 
^ *fll ^<£^* #7l 7fl3}lAlEi ^ ^^1;^- ^#*>^ ^^Sl^l 2=.= ^Uj* 

lr-8: **H, #7l *f)l ^Jfc.} z}- alEB|-o]^ a^ofl s£ 7 ] *q 2 ^ 

°l-f-<H*l A2 ^n°]*\^r %^-5\±t #31; ^ #71 ^MeH ^ ^2 
5L^°S- ^S.^^1 i^JEL zflJE.* *g#3Hr #7fl» ^l*Rr ^ ^£ 

<38> i^^o] *V <^ ^aHHI f^}^, z^o} ujEel-o]^. # 7 ] tilE^O] D } i3 

% ^Hl ^VM- °l#sl u] sf-^-t}.. 

<39> a o V 7 1 ^Efl sfl^o. ^. 7l til EEl-0]j2f Zl^Hr « 0 V^0_3. <y^*Kr 4^7flSl a £ ^ 7 ] 

<40> t&th #7l*V *112S1 ^ 3Hr #51*11 7l ^ 

#°fl ^11 ^<g#* ^#*Rr #31; #71 7fl5flAlE^ ^Ifl cgcrfs. A> ol^ ^1 ;gc£^ Aj-ofl 
*fll ^ #7l *fll 5L&^ #°fl a] es^-c] ^3.^^. i^>^ Wlsej-ois. 

* ^#^Rr #31; #71 tJlE^o]^ ^ ^11 1 ^<£# #ofl ^V5}-# Tfl^ o]^o]^ 
A2 ^*Rr #31; #71 Ul E^ols.o) Aj-^^] Aj- 7 j ^2 ^<£f^ 

tt #31; z}- HlE^olo] Ai-Tg ^ofl ^sel^l ^.^*>5L^- #71 ^12 

^ ^A #71 »12 cfl^fl Al^- A]E«til^ ^ o] s-ol^l ^1 
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i3]1 o]A^^- ^ ^ ^1; ^-71 ^Uj sflU ^ ^ ^HA^-g- ^l-g-^M 
^12 ^<£f^ ^ ^1 ^<?!f^ ^^-^H 5M*1^ ^ ^Ir-g Sc#*|-fe iS 

^12 iJfloH* ^-Tfl; ^ ^7] ^^&)xl i^E. ^Efl^g. ^2 ^^o_S. 

s^l #*]°] ^i^v^chi ^tfl *r Sitf. 

<4i> ^-^ofl s^ig, wIes^o]^ sflE^ w^eKi i^oi^i- ^^^1 

^12 *i<3#£l ^14 ^ alSe|.ol v}^EL^2] ^ofl ^HaH- ^Sf7l nfl£- 

°11 ^^3-^ ^3.^51 ^7-l^>7ll ^ ^Cf. o]^ olsfl a|E5].ol p}^^^21 

¥^111- ^# ^ HlE^-o] ^0^-^ ^S}*] ^ElHH ^2 

^'g^-i: ^sv^e.^. a] eei-o] o) 0)^311^^7}. ^-^^cf. of 5^ ( tilE^o]^ u]e^oi 

aH^ 7 j nfl ^ n>^l^- #7>Al^ ^ oicf. 
<42> ^^V, a] E^-o] n>^a.f.o^ ^Tgofl ^3flolA-ls. ^<g). ^£51*1 -S?W 

^ *]*3S>J5.5., «lse}-<?l^ #c-l nj-^lol ^7>^V<^ til Ee|oi^ ^^.ei^i 

««Q 4= #3 ^l7l^ Wj-^1^- - OjCf. 

<43> Stir, tilEEfolo] ^ofl ^-^-g-ol ^ aVs)-^ 7ll<i5l o!^o]a] 7112 ^sfl 

°1 A 17> *§S§S\B.^., WlE^-OjoZl- i£5l*l ^-EM tjJJc Afc} ^ «l E 4 o] ^ ti ] 

Se}°J ^>oi^ 7l^J ^flsflAlEii, s t)l eel- o] S.^ nn*}^^ ^ + olcf. 

<44> ol*> f ^y-^V 5H£-g- ^2-^ ^ igJ-Tgo} til-Bj-^ *V ^JAHI^ Aj-^^l ^t^tf. 
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<45> -M^Hl 1 

<46> £ 3a vfl*l 3E 9d^r -g- ^lofldfl <^ DRAM afl^^ 

<47> £ 3a^ $) = eK!(107) ^ 125) °1 7)&£\ sg^solai, 51 3b ^ 

£ 3c ^ AA £ 3a^ AA'^d ^ BB'^H Msffl^l 
(STD^q- ^ -f-#<^ -g-sfl 71^(100)^1 ^>^-e] ^(102)* 

^Elw <^-l: #71 <g<*^ w>(bar) T7> ^Efle. 

< 48 > #3|-^0_5. #7l 7l^r( 100)^1 °J]Hl tL a^ofl gf^ Tfl o] E a]-^.^-( £ a1 

*>*1 &^-)^r ^, II $H 711 o]E 5.^(104) ^ 711 °1M *}^£1#(106)* *} 

3flS f^W. ti>^^7ll^, #71 TllolM .£^(104)^ JE*§^ ^Sl^el^^ ^ 
^SlAfoj^^o] l-SlA}ol= ^-2:5. ^A^cf, Aj- 7 ] TflolE u>^a.^( 106)^r ^ 

Tll^ #^5. ^^W. A}?[*\A #7l Tll^lM P}i£L#(106) 

^ TflolM £#^(104)^- sflE^^H 3^hK1U07M- ^^tb^. ^l^i^L, 5LS3l*l 
— — ^3.* ^1-g-^H #71 Tllole u>^^(!06) ^ 711 olM -£^(104)-g- tH*H 
sflEi^^- ^51 XiJl, ISEflxlAE D}A 3f ol^-^^ 7)1 olE n>^£L#(106)^r ^ sfl 

ei^tt ^ ise^l^i ^a.* ^171^>ji sflE-i^sj Tiloie 4±af(i06)|- °l-g-^ 

TllolM £^^(104)^- 3fl E^^- ^rSL 9X^. 
<49> Aj- 7l ^c^o1 (107) ^.ol ^Ajs} 71^(100)^1 *1^«11 ^Mr ^<HH ^^H^ # 

# H^^j ^ ^ Aj^til^- ^ ^^j^]- 7111^1 ^ 

73-14 



1020030011310 <QA- 2003/3/12 

(108)1- ^ W^f. 4«H, A oM ^ = ^(107)^r ^ 9? ^ TlHii 

^3^(106) ^ Tflole ^ o\x\ (108)5. l-s^>o]u.s. <y^*V ^ = (107)4 *\7}z$ 

^ °l£r^ ^-i- *«fl ^"71 711 0]^ ^311^1^(108) oflEl 

a. <3<3<3} ^Tgoil MOS S^l^E^ 4i^.^/^Eflo] &-§-)* <*} 

7H, TflolE i^o]^( 108)1- *H, LDD ^1*H ^-ELe}<y 

(107) <£*^ on^tf. <^<*<i| a^^ll *|*5=£| ^^.i/^efl^l ^^t^, LDD 

t 2 -^ ^S. ^t)-. ^7l ^i/^eflo] ^« ^ *>M-^ 7fl3fl 

aIe^ ij^El^l ^i^-ol 34^)0^ a EB ]^i ^em ^^oi^ ( rf^ <j}i4^ tilse}- 
^°1 3^r=j°l^ «lMeK] ^<=» ^^olcf . 

MOS S^Ul^-M- 71^(100)^1 ^ofl ^5|-# 711 1^1 ©1 

^■<H*l W ^^^(110)^: ^, CMP, °fl *j ml ^o_s. # 7 ] 

^^^(110)* ^S^t}. ^ 4-§-, ^#3. ©1 71] o]E P}^£L^(108H1 

>M fe^ AlZ]- ^Ult)]^ Al^- 7].^-. ol-g-^H *3<3^(110)* °1«<H3 

^^-^S.^, <#7] ^^.&(-oi(i08)^l ^>7l^ls)^>H 4i^-^/^.efl^l ii#Al7l^ 

^-71 Tflols D }i£f( 106)^1 ^--f S^°l nfl^l CMP o)l^l^ ^ iE^r 

CMPsf ofl^^^- stJ"t> si«fl #7] #^^el^# ^ #?i ^^^(110)4- ^^Sj-tb 

cf. 2el^, z^-zl-o] ^.ems. xflofl t£ SAC 3fl = #(112a, 112b)<>l 
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^Al^oil^^, ±.£_±. o^uf ^#*Kr SAC 3fl = (112a)7> ^MSl^l iiJE. ^ <3^°1 s) 
51 SAC 311 = (112b) 7} yl^efo] ^ ^<^ 0 ] ^cf. 

##^r ^-<>1 SAC 5fl«(H2a, 112b)-g- ^, ^4#^1 ^^°ll BPSG, 

USG, HDP HL^ CVD #3*#:3|- ^ 4V3*# Xll^l 1000 -3000 A ^J££l ^ 

Tfl, o>^-3]^7fl^ ^ 2000A^ ^M|S XU ^^^(114)^ ^ Af 

n}*l-g- ^*>7] $|*H CMP ofl^l^ ^ IE- CMP^- ofl^l^l-a: 

-g"^ *>M-S ^"71 XU ^<a^(114)S] 3t^* ^^W. olnfl, ^-71 *)U ^ 

<3#(114)°1 «lMeJ-°13 «HMW Sj= 1000~2000A^ ^o>^i £ s. jg^-sf-s. ^ 

#7l XU ^<£#(114)-£- SAC s|)^-i-(li2a, 112b) ^ ZL $H ^^M^ ^1^^ 
3 Sl a] 71^ |<a D -^S Al-g-slcf. 

#3 SAC 2fl = (112b)» i=.#*}^r ^Ee]-ol ^eH^( £ a]^1 ^Sj-H, 
^ofl XU £^#(116), wlE^-o] ^£1^(118), XU ^3*^(120) ^ XI 2 ^3^(122) 
# ^*}-*]Jl5. ^3]-*Vrf. ti>^^>7ll^, A o v 7l XI 1 £^#(116)^- XI 1 ^ ^/S^b #7] 
XU s}-^-#, 1-^ El^/El^ ^S)-#(Ti/TiN)S. o] =c^^l *fli * ^ 

#^r, ^11- -Hr°l ^i^l(W)^.^ <X^<X*1 ^ ^o.^ ^^*Vcf . AV 7j yi Ee|. 

°1 ^3.^(118)^- InJEL ^^*>7l ^Zj- ZL 

51 XI 1 -£^#(116)^- JiJLcs}-^ ^-§- <5>^, ^cHH ^S\±= ^ 2 ^o^ofl tfl 

A o v 7l XI 1 tHs]^(120)^ ^7} XI 2 ^<3#-g- -V-^- ^l^Rr ^ ^8*1 zi 
ulEHl-o] D}A H f (118) |. iLJrg}^ <*^-g- ^-7} X12 ^^^ofl cfl^fl Aizl- ^^w) 
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« 7}*1 1 S^ 3-4=- ^^o])A] ^^S\^ IcJE ^ 3fl^-§- ^12 JE*If^ -fJ-A}^- 

<£p> ^(removal rate)* ^ H>fJ-*|*}7]]fe #e^E|^A^ ^W^K av 7 } ^ 

2 ^3^(122)^- -^Mr^ H l — sflE-]^ £ ^^ (n6 )^. ^z|s}^ ^6\}X\ 

^°-S. <#7] z\]2 ^3^(122), *fll Hi =1^(120), HlMej-o] v y 
^3#(118) ^ *IU £^(116)# sflEl^SH 4^ H)Ee|-<y(i25)#-g- 
#7] h1eh}o1( 12 5)^- (107)4 ^S^>3E^- ^^^cf. 

#3H1 $)^, 3-0^^1 ^1 £^(H6)ol HjE^O] ^ 

^ A oM HlS^O] ig^€ ^ofl ^EHr/^E}-^- ^ 

5r#(Ti/TiN)S o^o^ ^ ^ ^i<ao_3_ 0]^^^ ^3 ^zj-tV jf, 

CMP *fll ^^^(114)^ X^l nfl*>*l ^13 

n^H, HlE^o] ^EJj 3Xfl = l- ^-foU^r ^"71 *U £^#(116)ol ^ ^o.^ <g 

#7] 2^1 (125) ^ ^^#(114) #<H| BPSG, USG, HDP SE^ CVD 

^•#4 ^>SH§- 7fl<S<3} l-^-a- f^sM ^12 ^^#(124)* CMP 
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ofl^^fl ^ g=fe CMP°+ °fl*l^-§: #7l w] S e}-<?l(125)^ S^^l 

»12 ^^^(124)^ jg^^. <^7H, # 7 | afll £^^(116)ol ^€-tr i^-a. & 
* a£ ^3^4 a£r<>)H ^17^ BPSG^ S0G4 ^o] * a^ 

nil ©la. -§-^ol ^Jltb #3^.2.5. ^2 ^°I#(124)^- *1U £€#(H6)°q ^ 

u oM*>7l ^sfl a^^lM ^-°1^ $M 7 ^ D fl^ ^ °i£r HDP #Sl-# 

S all 2 ^oJ#(124)-°r <S^*Rr ^o] a>^-3j^-rf. 

atb, alMe^-oi (125)4 «1S^(125) 4°H Ho^} iH^Rr ^ aflT^l 
«H A oM ^12 ^<£#(124)* ^*>7l ^°11 ^ 50~200A°4 -t-^HS. ^ 

£ 4a^r 51^^(126) ^ ^ sfl€(128)ol *§*3Q 7}^S] ^^^o)jl, 5. 4b, 5. 
4c ^ £ 4d^ zj-z* t£ 4a ^1 AA'-id, BB'^d CC'^H ^£t°14. #?1 

€ *H2 ^9l#(124) ^ «1 M 2^oi(i25) ^Hl ^-71 *fl2 ^°J#(124)^1 Hlsfl w}^ ^z} ^ 
£1- ^ s]^#(126)^- 41* #<H, ^71 all 2 ^91^ 

(124)°1 HDP #^--§-5. ^^51^, ^-71 5)^(126)^ BPSGS. ^t!:4. #7l 

s)^^(126)^ ^*Rr ^SeM i^a ^ 2fl H-g- *H2 a*I#^ sg^g. ^a1 ul^^ 

°J °>^a^ (118)3] #Cr) ^A^O S Ol^c^^l »H £ ^*( 116 )0. J^Jr^ <*^- 

°H^, A oM s)^#(126) ^Hl #7l XI 2 ^9i#(124)oll tflsfl ^z}- ^^wl^- 7>*1 
^ ^Mr ^^3*1 i^a ^ sfl^-g- 7)12 a # 

£1" M, H}^*}7im ^^>a Aj-^IAIZI ^0.3. 2flE^^> 
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°i i=-— ^ 3 °1 ogc*^. ^= ^ 3fl^(i28) 

4>7l #3) sfl€(128)-£- ^Mr 4^ ^cflA]^ji ^*Hr 

^2 ^^#(124)^ ^4 ^Ssl^l ^EL sfl = 7> ^sq*l 

fJ-*l*Wlfe. sflBi(i28)^ wlSe|.oi( 1 25)j2|. ^jh^ « 0 >^ ( s ^cej-ol ^ 

%>iLS. <?}^<5Rr 4^7fl £) ic= ^4(merge)*H ^ ^ Efl 

3- ^ tbcf. ^-o] ^o] ^EflS. ^ 3^(128)* ^^*>^, ^ A>^1 n] 

^eKl^e* « C M ^ ^ $13. ^is}^ i^JEL ^ ^14 -2.^- 

^4 ^^1 (etch stop) £-*fl« sfllt ^ sat|-. 5&^r, e^-^l ^Efls] 2^(128) 
^*ti € <H^1°1 ifl^'H ^«7l nfl^, ^*Rr ^12 ^#(124)^ 

^ ^A ^3*1 ^2 ^<£#(124)^ ^ #<H ^ oicf. 

£ 5axr *fll ^s|1o1a^|(130)7> 71^-51 5gTg £ o]^ Lj £ 5b, £ 5c ^ £ 5d^r 

AA 5. 5a^ AA'^id, BB'^d ^ CC'-M 4^- -tf#tt 7^-0] 5^0]^ 

^ sfl€(128)#^r ^^tb #7l ^1* 4^(128)^: ^4 o]-g-^- i=J.<y ^ 

(time etch) #*H1 ^*fl °l^o^ S}>$^(126) ^ *l|2 ^^#(124)# afll £ 

£#(116) 33 HMM«MI3r, ^ig^S ol ^ U 

S^^(H6)A£^Ei fls. *|= 500 A ^ i]7^ ^*Vt}. #7] +\A ^ 

3*fl ^12 ^^#(122)^1 *fl7m^. 

^ *h£«fl A o V 7l *fl2 ^^#(124)^1 tfl*|] *Jz}- ^EMHll- 7>^1^A^| 

^Mr ^^^i ^£^^1 ^ 3Jfl^.-g- ^fl2 -^-a>*V 

^ v ^r «V^*>7fl^- #e^em^gr °-} 200 -600 A ^ ^-^S. ^^"*>JL <>1» 0]^^ 
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^i^H A oM ^* *fll iJ^oH (130)1- ^tH}. ^ 

#El^si^o.s. °1 *l a 0 i. 7 i ^10^(130)^ H]metel(i25)-a: *fll *H*I 

#(120)^1 ^ £ «1S^°J ^>i^#(118)^ ^ *8^t}. -3-71 afll 

*1 (130)1- W1SH1-9J (125)3] ^ £ ^^( 116 ) cq<q ^ w.^.^^ tg^gj. 

*r °l-fHb afll ^^1^^(130) <5}^£l wlSe)-«?l(125) A]2 ^# 

(124)^.5. *fl2 i^olA-H- wl^el-o] ^ 7fl3flAl^i$ #o]7l ^^fl 

nfl-g-ofl, ^-71 afli isfl o]^ (130)1 t-e^e^JlS ^ + 

Sel^ ^-Sj A1Z| ^-^A] ti|E^O] P>^^#(118)^ #Dl v\^-$r 

°H, ^Ssl^l icJEl ^ 31 = 7}- ^Sj*l ^ 4a^ CC y o v ^ <8^, 

^^SlS ^ ^ 0J^)0. SBfl 31] El (128) AS g^ol 7 l A c V 7l afll 

^lc,l>H(130)7> ^£l*l ^tf. 

£ 6a^ iSSl^l 2^2= #^*(131)l-ol 71^2] ig^SolzL, £ 6b, £ 6c 

^ £■ 6d^r ^4 £ 6a a] AA'-*I, BB'*I ^ CC'^H ^ ^S-S-o] cf. #3 ^3^0.5. 
°1^ C H^1 *fll ^} °H (130)1- ^4 d>^£l^l ^l-g-^H ^5)-#S ol^ol^l ^2 ^<2f^ 
(124) *g »ll ^9i^(114)^r Ti^l ^z|^-o.S^l TH^Bl oj o=j # ^ oj 04 ^- 

^ SAC 3fl^(112a)l ±n#^Rr iSfil^l ^ S«}*(131)-£ °]S>\- , 

7l afll ^5)lol^(i30) SpjLsj zj- tilE^o](i25)^ ^ofl >£ 7l ^ 2 l^fli ol e-ol^l 

»12 i 511 «H( 124a )7> *§^tK A Hi e^o](125) ^^1 ^ofl^- #e)^5l^o. 
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S. 0)^.0]^ afll i^o]^(i30)7l- ^SlJl, *>-^-ofl^ <L>2f#S 7H12 ^3fllclA^| 

(124a)7> 

S. 7a^r ^12 £^^(132)o] 7]^-^ 5§^£o]ji ( £ 7b, £ 7c ^ £ 7dfe 

zj-zj- £ 7a^ AA'^1, BB'^i ^ CC'^H ^ ^Sl^l t}. ##t!r v}Q 
^= ^-&(131)-g- ^^«1 ^, 4^ i^^^l 

(131)* ^f-sfl ^#=1 SAC 3fl^(112a) $H ^ ^ 

(124) ^ €^ sfl^(i28)^ -#-^1 ^^Ai *fl2 £^#(132), l^cfl l-ej^ej^* 
^, CMP, <Hl^]»-fl CMP^- •Hl^l^* S^tt ^ftaj- ^8-2-3. ^5.3*1 i^S. s 

^ 2fl = 7> <8^3*1 <3<^1 ^o]-ol^ SJ-B^C 126)^1 4 Vj f nfl^l A o V 

71 *fl2 5.^(132)* ^|7l«-tf. #7l ^Sj- ^o|) §el^5l^o.S ol^-o^^l 3. 

^ 3fl€(128)°l ^iTl^rf. 

£ 8afe-*1|2 £^i#(132)ol 71^-51 ^^ £ ol^7 t s. 8b, £ 8c ^ £ 8d^ 

zfz}- £ 8a2l AA'^i, BB'^d ^ CC'^l tcf-s ^^£#0]^. ^SE)^1 iciJE. $\J£-7} 
^^^)^1 *8«H>*1 ^#Sl°l ^^#(126)^8: ^21 XI 2 Q<&%-(124)<$ ^ 

fluf^ ^zj- 4r£# ^-71 nfl^l, ^^1 *]zj- ^^jo^ ^-71 5)^^(126)* ^1^>^ 3. 
■S^S] ^12 *3<S#(124HH ^^°1 ^H^M, #7l Sl^^(126)* ^*1 ^z}- 
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SLsL *I]7^H XI 2 S.##(132)°l oflA>(mesa) *8#th}. #7l s|>$# 

(126)* XlT^Rr °l-fHr t^-g-ui). ^tf. 

#71 ^ ^^(128)^1 S]«fl cg« ^_Hl 100OA 

^1 wl^^^l ^>ia.^(118)ol £#sq<X n *Hf^1 XI 1 -£*i^(116)<X 
€ ^ 514. , #3H- tfl«l #el^^^-^ el^l^7> bu>s 7 i nfl^oii ^se^i ^el 

^ ^11 £171- ^#3*1 ^ M 3flH(128)CLS. ?1 ^^^1 

(126)* XI 7i^ o]e^ r}*> ^ $£4. 

£ 9a^ ^J&sl^l icE. ^ 2fl^.(i34)7> 71^-^1 ^^^ol ji j s. gb, £ 9c 

^ 5- 9dcr zj-z* £ 9a^ AA'^d, BB'^ ^ CC'*H 4€- ^-^£#ol4. ##tb 
°1 3^(126)* XlTitb #71 alEe}o] Pf^£L#(118)^ #-*f S^oj nfl 7 > 
*1 CMP, <^l^l«fl SL^r CMPfi]- <*H*]^-£ *3 ^ 1^45. #71 ^12 

(132)* XI Tit!: 4. =LZ\#, ^7} i£5]^l ^= ^-bm*(131)s1 ifl-«-oll -£-^2} i£ 

^} hcB. ^ sfl^(i34)7> <§#^4. ojufl, h1eb^o](125)* ^#*>ai 
^r°-S. <>1^-<X^ Xll ^31^(120)^1 XlTl^cf. 

-^HHHtt wlS5}oi(l25)S] ^ #Jfofl ^#£)fe ^1 i3JHo]A-l(i30)l- #e) 
^Sl^o.5. ^#^1-71 n^ofl, #7] iS5l^l ^JE. ^ ^ = (134)^ X12 £^^(132)^1- 
XI 1 ^Xlol^i( 130)5. -=?-#^ T*g^ ^ 3Hf4. 

°1°1X, -§"#^ ^Tl ^fl ^1 ^1 <g#^3£.3. #71 ^£5^1 i^JEL ^ 3flc(134) #oll 

t>4. 
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< 74 > Aj-^ *\<%. Q6\ ^tgo] ^ ^A]ofl6l) 9\ ^ , *H2 ^<£^(124) ^Ml 5| ^ 

(126)^ ^^*>ul %^$\ ^ sfl€(128)^: °l-g-*><*| s£ 7 ] *\) 2 ^0^(124)* Jf-g- 

. ^ ^--S-, A o v 7l *fli ^loH(i30)-I- v\^3.s. oi-g-^H ^£^1 ^£ 

(131)^- ^^*>J1 4 v 7l ^^-AA ±IL ^-fr(131)^g- A2 £^(132)^3. ffl^W-. 
<75> #Sfl «J-«HH^ iiJE. ^ ^ ^^Al ajE^o] u}a h? dV AS 

rf. olo]l tiV^}^, ^Aj^oil^^ alE^oj u}^ia.^(118) ^Hl XI 1 ^ *fl2 

^^^(120, 122)2]- s)^^(126)c>l ^S^l ^ ti]Ee|-ol<3] 

Al i^(116)-g- ^ ^>M^ ( wl£&(-ol( 125)^ sflE^ til e^o] 

# Xl2 ^<2^(124)^- ^^}7) tilee^-o] n>^a.#(118)2} 

ti)Es^-o](l25)^ oj^^iEull- ^Al^o.^.^, tilE^ol( 12 5)oi)- tilee].o](i25) 

<76> HL*L ^2}-#5. ^1^*1 til E ^.O] u}^£L#(118)^ ^ ^ofl ^ 

ofl ^*fl ^4- ol =oi^i i^olA-l (130)1- ^ 

iSel^l i^JEl ^ <&]zj- ^1^^5.5., tH. ^^^(i3i)ofl cfltlr tilee} 

^1(125)^1 #^ ^7>t>^. 4^1, «lS^<y(125)2l- ^aj sfljEL 

(134) ^ ^7}^ wj-^^H WIS Ir^-i- 711^^- ^ ^cf. 
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<H*l all 2 ^3flol^(i24a)7]- a]Ee}.o](i25)4 ^s^x] i^H. sflH.(134) 

*M ^ tilE^-o](i25)^ <y^*> ^1=5^(125) Afoi^ 7 ]$ ?fl5fl^l€i, ^ wisely 
7fl2flAl^^» 25-30% #^1*1 ^ ojcf. ti] M5}o] s ^ 7flsflAl^^7l- 

^ 7>-8- ^ ^» 3% ^£ #7>A] ^ ^ ojcf. 



<78> ^A]6fl 2 

<79> £ 10a ifl*| £ 15bxr ^ *fl2 -a*H*fl DRAM ^fl^aj-^ o. ^ 

<80> £ 10a ^ £ lOb^r $| = eKl(207) ^ SAC sfljE. #(212a', 212b)^r ^*Rr #7fl» 

#(200H1 ^7}-^e] ^^(202)1- *§>S*M ^^ti. cgo^ ^o^Vtf. o)o]*\ f a>5}. 

^"71 71^(200)^ <3<*^ a ^ofl o^o. ^ojE 

^^1^1 4s H $H TllojE £ ^^(204) ^ TflojE n>^a.#(206)# ^tb^. 
w>^^^>7fl^, <$7] TflolE £^#(204)^ ^ ^ ^e^Afojc^oi 

#elA>o]c ^l S5L ^^^-cf. ^-7] TflojE 0^^(206)^ ^ 

S. ^^*V^. A};*}^ ^0.5. #71 TllojE a>^a.^(206) ^ 7fl ojE 

(204)-i- J^El^SH 0^^01(207)* 
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^•71 $U=eKl(207)*°l 7l^-(200)^ ^ VQ<%*\ ^^H^ %■ 

(208)1- ^^W. ZLfi cf-g-, ^->£°1 ol-^oi ^ ^-7] Thiols ^^o1a-1(208) 

ofl£|W. Oj^o} ^ofl M0S iOA/n £] |o] cjc^t^^ ^r-g-)^- 

^^ttcf. <^7H, a o v 7 ] ^ojE ^5)iol^|(i08)l- ^^*>7l ^<H1, LDD <=>l^ o g-i: ^1*} 
<^ ^^.e]-<?l(i07) °J=#^ ^Elti. c^^oi s ^ofl ^^i5l i^.^/=.efl9j <^<*,g- ^3^- 
LDD ^iL^/JE.^^ ^JE ^cf. ^-71 ^^.^/H.eflo] <3<* ^o) 

^>M-^ 7M^)BiSl iSfij^l ^i^-ol ^ ol ^ ^MSl^l iL= ^ , cfS. ^ 

<>H^, M0S E^^liEi^ 71 ^(200)^1 ^ofl ^# ol 

^^^"(210)* ^t_V ^ , CMP <H1^1^ ^ 5E^r CMPS1- 2: 

W ^-71 ^<£^(210)-8: Hfi ^5}-#S. ol^oi^ Tii 

olM p}^£1^(208H tfl*fl M£r ^14 ^ ^ 7>i» °l-§-*H #7l #?1 

^^^(210)^- Aiz^o.^, ^-71 ^.EeKl(208)°fl ^>7l^^£l^A-l ±2. + /^] 

91 i^#Al7l^ ^^^4. 

CMP <^1^«M ^ 2^ CMPS}- ^l^l^l- 2^*1 ^^.S. ^>7l #3^^* ^h]- 

^■*H i-Hl ^ = ^-21 € SAC 311 = 1- (212a, 212b)* ^^=h #7} SAC 

2j) = l-(212a, 212b)^r 5-^1*1 tiffif ^-o] ~t> ^<goV( 2 io)^ e^^t! u}., ^1 

^Hl^f £o] 711 olE ^^^(208)^ ^5)-^- ^S. 9Xt±. £r i^HHH, ±- 
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.2-^ ^4 ^#*Rr SAC 4-^(212a)^ ^£2l*l ^ ^cdo] = 3l9j ^4 

^#*>^ SAC 3fl = (212b)^ «]^e^o] ^ cgoio) ^cf. 

£ 11a ^ £ llbfe ^11 ^^^(214), «1 e E^oi(219), *ll2 ^9i^(220) * ^ n> 
^£L#(221)# ^*Hr #311- SAl^tf. aj-^ «>s>l- ^-o] SAC sflcs. ( 2i2a ( 212b )-£ 

^ , ^#21 ^tflofl a>5)-# Tflolsl 1000-3000A ^£^1 ^1, w>^^ 

Tll^r 2000A^1 ^*flJL *fll ^°J^(214)^g: ^, ^};*1 ^>gcq 

n2-*}7) $)f>}^ CMP o\)*}*» ^ HL^ CMP ^ <Hl^l«-fl# ^jAS ^-71 ^1 

1 ^^^(214)^1 ^WW. ^"71 afll ^<£^(214)ol ti |EB].o]o] ^ofl 

*1 1000-2000AS1 ^-oj-oj^s. 3g^» ^^t}-. ^-y] afll *i<S^(214)£r 

SAC 3fl^l-(212a ) 212b)4 =l iflofl ^£1°^ ti] Eej-o]^- ^ ^ ^ 7l ^ ^<g^ 

o_3. ^1-g-^q-. 

^-S-, ^ofl 21*11 ^7l afll ^<a^(214)# ^} 3-1*1-01 =efloi cg« 

A o v ^ SAC sfl = (212b)l- ^#§>^ tilMHl-o] ^bh^(£a]^1 e^°r)# ^ ^ s> Ji , ^4#oj 
afll 51*1#(216) ^ wlSel-oj (218)^8: o.^. ^*V4. ^W^Ml 

^, #71 Tfll _£*I#(216)^ *l]l ^ ^/Stt ^71 ^1 ^-#21 5}-^-!-, 
^-/ElEl-^- ^sl-#(Ti/TiN)S. o] s.o^ * ^ ^2 ofl-§. s-o^ e^^( W) o_ s o] 

-f-oi^l ^12 #^ ^ ^o.^ • #7] ul M^o] n>^^*(218)^- ^SEl^l ^JEL 

^-fr-Sr ^^*>7l ^tb ^^^1 zi ^^1 *)U £ ^*(216)# iLjL^Kr 

^<HH f^^xr *«2 ^o^*ofl cflsfl Alzj- AjEHtll^. ^ ^ y).e4 
*}*MI*r 3^^. 
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<86> *>*H*J- A o V 7l til eh]- o] v}^=l^(218) ^ afll 5. ##(216)1: 2fl 

BJ^*H a l M 5^^1(219)1-1- u]Eefo](2i9)-^ ^j=sKl(107)4 ^S^>£ 

<87> a o >^*v ^.^ofl o 1 ^Tg ) oj^ ^o. s oi^o^^i ^1 £ ^*(2i6)o] a)^ tijEej-o] ^ 

°fl ^Ef^-/El^ ^2]-#(Ti/TiN)4 ^ ^ ^ ^]3 

^ ol^-^^l ±E*I#(216)# ^51 &t}. 

<88> ^-7] alS^(219) ^ *fll ^^^(214) tfofl Avsj.-. ^)<go) #;§ j u}.^^]- 

HDP *Vs*#-i- A2 ^<S#(220)* ^, CMP , °H*l yJ i ^ Hl^f- CMP 

ofl^]«fl# 2:^*1 ^ o]± gr>q- S ^- 7 ] tilEe].o](219) ^ ^ ^-^7>xl # 

7l ^12 ^^#(220)^: ^eIs^^. ^7H, a] e (219)^ «1 ^ efo] (219) Al-ojofl ^.o] 
JE.7> ^*Rr ^-i: ^7l*>7l A oM *fl2 ^<a#(220)# ^^^>7l *H1 ^5^4 

2f 50 -200 3p.*(S ^ £ oicf. 

<89> ziei cf^-, #71 *fl2 ^^(220) *fl2 (220 HI « ^Hl* 7 > 

^ ^<HH f^^xr ii= >x]1 j= -g- ^]2 <gu}. 

oo> £ 12a ^ £ 12b^r ^ sfl€(222)l- ^*Hr ^.g. £ a]*}-c)-. a>^]a1z]- ^ o_ 
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(222) £ ^J£^^l ii= °j<3# *>M-^ -2.-^Rr ^Hfls ^^*Vcf. 
°1<*H, ^ 3fl^(222)^r ^4 o}-g-^- e|.o] ^z^(time etch) ^ 

ofl ^«fl ^l^^^l ^12 ^9! #(220)* ^]1 £^(216) 5)2] ^ ^H*}*1 Jf- 

£ H>^-3]s>7fl^, e^a^)o. s ojif^^l ^fli 5L^i#(216)^^-^Hi fls ^ 500 

A o]a 0 v 3- *13H>H ^z^ ^S.^. <^7}x], ^2 ^<3#(220)5) ^ 

(223) ^ ^( S 2)°l wlSe^o](219)34- Hi eb^.o1(219) ^(sl)Ji^ *MM" ^-^*>S. 
4=- ^l^o. ^*Vcf. ^, 2J- til e 5} o] (219) ^ 2 ^0^^(220)^ S-( w 2)£r # 
71 HIE 21-01(219)51 ^-(wDJitf EL7\X\ ^<a§>Cf. 

51 13a ^ £ 13b^r afll ^01^1(224)1- ^*Rr 51*1^. #7] A2 ^ 

<2#(220)°1 ^ <qzt& #^<f| ^12 ^<SfK220Hl tfl*|] *}z}- ^^«1» 7M 

^ ^j^fe ^JM*1 i^JEl ^ 2flJE.-g- ^12 £^#-4 -B-A>tV # 

-£* HV^-2l*>7fl^ 1-Hl^el^ ^ 200 -600 A ^ oil- oj 

« 0 >^ Aizl-^H A oM ^z]- oj^ (223)31 ^ofl ^jflol^(224)* ^13°- 

^MM afll 51^(216) AS] ^ ^M1*}*1 zj- a] eeJ-oI (219)^1 Aj-«-ofl ^^t].. 

#el^el^o.S °l-f-<H*l ^5Ho]^(224)^ o>u|e^ ^#ofl tflafHiE. 

^.o. M?j g 7 ] nfl^-ofl, ^ £ El^l 2nIE_ ^Uj ^Al hH^o] p> 

^#(218)^1 «oM*V^ #cl ^ 

£ 14a g £ 14b^r iS3l*l 2* = ^^^(226)* ^*Rr ^TflS 51^1 #7l 
#sl^5l^-o.^. ol-Lo^ Tfll >uflol^ (224)1- ^zl" n>^a.S. ol-g-§>o^ AVsJ-^-S ol 
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<H^1 *H2 ^^^(220) ^ afll ^<S^(214)^- ^ ^Z\-^-SLS.*\ 7fl3flAlE] ^ 
ojo3 Ai-o] SAC s))jE.(212a)* ^JEL ^Sj#(226)^r *8^th=h 

^71 ^11 ^Bflol^(224) ^- tilE^oi(2i9)^ ^ofl ^-7] ^2 ;g<g 

f^S. ol^^l *j| 2 i3J)lo]Ai(220a)7> ^^t}.>, z}- ti] e ej-o} (2 i 9 ) «§^<2] ^-«-ofl 
#5^^€-ilS ojifo]^ ^3\}o]X](224)7} *§s§S\3L, *Hf<*(|^- ^Vsl-l-S. o)*zo] 

^ *I12 ^sllolA^|(220a)7l- ^^t}. 
<94> 51 15a ^ £ 15b^ ^S&l^l ^ 5fl^.(230)* ^Tfll- Sl^t}. 

^ 5^51 ^^#(226)^: ^*fl 5^#s} SAC sfli=(212a) $H #5^, 

<95> Zl^i cf-g-, ^-71 5,51 -^*(226)-§- nfl^KSE-Ij- ^^#^1 *)l2 £ 

^#(228), ^^^r%-^ CMP, 5E^f CMP^ <*)1*H* 

^s*- ^ «1^5l-<y(219) *j|2 ^^^(220)^1 nfl^l 

7l ^2 £^#(228)^: ^71^. ^i'S, ^7] t i= ^.^(226)^ ifl^fafl 5, 

= ^-^^ >iJ£5]^ 5,51 5flH.(230)7} ^^^cf. 

<96> ^Al^oflA^ «1 e e}oi (219)21 ^ofl ^Ajsi^ ^ 1 ^5llolA-l(224)l- #e| 

^^7] nfl^ofl, 4V7I ^JEL ^ 5flc(230)^ ^12 51^ (228) 4 

*lll (224)5. T^^l c}ig ^Hr^f. 

<97> Olo^, -f-Aj-o} 7H3flAlBl ^ ^ O.^. #7] S^^x] 3.^ 2fl5i(230) #°fl 
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< 98 > a >^- ^-o] ^tgs] ^ 2 ^*HH ^^>^, t£L -se} sfl^i(222) 



5^ 



^, ^71 ^°i#(220)# wlEe^o](219) ¥-$\z>\x] °.3.#\ , $-4? 

$\ i£e1^] ^ ^ ^-*<H a] E^-ci(2i9) av^o} ^ 2 ^^^(220)^] ^sfl u]e 

e^o] n>^a.#(218)^| ^ Xicf. 

<99> S*V, wl^o] n]-^fi^(218)^ *^ #Jfofl i 5)1 olA^(224)<^l s\n ^ 

SbH i^£L ^#(226 HI clltl wlEB).oi(2i9)oi ^ n}*]^ f7fs}^ «1 e e(-ol(2i9) 

^ ^SE^^l 2^(230) ^7l^] ^^--i- « 0 >*]^ ^ 

<ioo> HlE^-o](2i 9 )oi ^ ^ofl -fr^^ol ^-g- A>sf#s o] ^ 2 

^(220a)7> ^^51^.5., ulS^oi ^ #^X\ ^ 

<ioi> ^X|ofl 3 

<102> £ l 6a tfl^l £ l 6 f^ Mj-^o} ^3 ^AHHl o}*V DRM ^^aVrt^. ^ 

*>7l ^JE^ojcK 
<103> 5L i6a^ *fll ^9jfK314), al^^9j(219), ^12 ^<3fK320) ^ &q W-^£L# 

(321 )-!- ^*Hr ^-^11- SA^tf. ^-#*1 ^^Hl *fl2 ^Alojls} ^9J*V wj-^ 

tiV£;3l 7l^-(300) ^M] <3^(302), M0S m^l^B] , ^^nV( 310 ) ^ 

SAC 3tfl«(312a)* 

<i04> ZL5i q-^-, ^^s]-(3i0) ^ SAC n^(312a) ^6\] a>^j.°. o. ^ 

*H ^11 ^^#(314)* ^, $-4? A>^1 uf^l-g- ^-a.^71 CMP 
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*3 , <$*\*\ *3 3^ CMP^- *H*im|-a- f^lS ^-71 ^11 ^<g^(314)^l 

# ^^sJ-W. ^-7] afll ^^(314)^ SAC 2fl = (312a)2f zz. $)o\) ^^H^ til^o] 

<i05> olo^ ; *fll ^Hl ^12 ^^tb H o v ^^-S. wl^sj-o] ^^*( 

£*1*>*1 ^) ^ y]^^o](319)^r ^l^Jl^, ^-71 wlEe)-ol(3i9)^- e)e]- 

^/^lE}^ ^s}-l-(Ti/TiN)^ #3]- e^>,^1( W )^ ^ 2 ^o_s. ^€ ^ll £#^(316) 
31 -$7) *0l £-31^(316) ^Hl ji ^2}-#S ^l^-^^l ti]MH}o] ^^3.^(318)1- 

e}-h- ^2l-l-(Ti/TiN)^ ^ ^# ^ ^^-4 ^ ^]3 ol^-^^l ^ 

^ fAS ol^-^^l ^11 £^#(316)^- %<%^r ^£ 5M. 
<106> wlE s^-oi (319) ^ ^<g^(3l4) ^Ml ^VS)~§- Tfll^ *>t11^ 

HDP *fl2 €^#(320)^- ^^*1 ^, CMP *3 , ^ HL^ CMP 

^ °fl^ Bj l# *3 ^ ^>7l ul M£)-o](319)^ ^ S^ol 

afl^l ^-71 A]2 ^<2#(320)^ ^ ^t^. 
<107> ZL21 tl-g-, ^y] tiU=el-o}(3i9) ^2 ^<3^(320) -* 0 H1 SE^r &1 Ej-^- 

^-o) ^<g# (320)^1 tflsfl Aiz^- a] em all- ^ 1-^, w>^-3i§>7il^ #sl^e)# 
<>l-?-<H*l ^ n>^£i^(32l)^- *fj^th=K 
<108> £ 16b^r ^ Bfl€(322)* ^7]1# £Al^-cf. A^Alzj- ^ ^ 

^ *>^^(321)-g- aflEi^H ^Sel^l icJB ^*°1 ^ ^ cgo^ SL^is}±r ^ 
E_eM i^c ^em 3fl^(322)l:^: ^tb^. t^^MI^, #7l ^i" 3^(322)^ 
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e}°J (219)4 ^s^Rr ^ Sl^sKI «oHK°-S. 91^^ ^7fl^ ^jel ^ 

^Efl-S. #7] ^ 5fl^(322)^r HlE2fol(219) 

^(w3)i4 ^ f(w4)^.S ^*Hfr ?H tiV^^. ^"71 ^Hjj 3fl^(322)^: 
*>7l ^ *3J*1 ^Sl-l-oH tfl^j. ^ ^^wls. <?]*M w]Ee].oi ^3.^(318)^1 

ioo A XH€4. 

<109> 5. 16ctt *U ^*H<>H(324)» ^*Rr 51*1^. # 7 1 ^gj ifl^(322) ^ 

Xl2 ^<£#(320) Xl2 ^<£#(320H1 tfl*l] *]z* 5fe #*l , ofl^tfl 

#71 ^€(322)3 ^oll afli >i2|lol^(324)# *§^t^. w>^«>7fl^, # 

7l afll ^3llol^(324)^ ^Sl^el^o.^. 

<"0> £ 16cHr 2=.i= ^m-(326)# ^*Rr £Al*tK ^ ^ ^ 

(324)1- ^ °]-g-*M #3^5. °l-?-<H*! *fl2 ^£#(320) ^ afll 

^^^(314)* ^zJ-^-jls.*! ?flsflAlEl cg<^ ; s cg« A o vcq SAC afljE. 

(312a)» ^#3Rr ^£sl^] ld = €-^#(326)* zj- wl^o} 

(319)3] ^ofl a o v 7 i ^2 ^<£#o_s ol^ol^l ^2 ^ all °H ( 320a )7> ^#^cf. 

<m> £ 16e^ *D2 £^1^(327)4 ^^Rr ^Tfl* ^ltM}. ##?V h><4 ^ ^ SS ] 

*] lc = ^#(326)* ^, ^-#5] Afl^ ^g-g- ^^a) ^£El^l ^1= ^bmj£ 

(326)* **fl SAC sfl^(312a) $W ^#=1 xfaj-e]-, gj 

<ii2> ojoiAi, AV 7 i ^^al^l ^*(326)-a- nfl^s-l*- ^sf#oi ^t^oii XI 2 -£31 

#(327), i^cfl #Sl^Sl^#* #^4. 
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<ii3> £ 16fxr ^£Bl*l ±.ZL sfl = (328)l- ^*Rr ^r^ll- Ha^t}. ej^-g- o]$. 

*V ^ , ^ ^1^1^ ?H ^>§, CMP ^ ois-o. ^ 

H]E^ol n>^a.^(318)sl ^ ufl^l ^-71 >H12 51*l#(327)^r *11 

7^*];Cf. ZLEi^, #7] iSSl^l (326)^1 tfl^l icJEL ^-E^ iS^^ t£ 

^^(328)7]- ^^^cf. 

<114> °}°]*\, 7fl2flA]Ei ^^O.^. ^7} ^S^^l ^ 3fl = (328) ^ 

^ ^€(322) * *fll ^^11 o]^ (324)1- «1 S^J (319) ^ofl 
^, ^"71 5fl^(322) ^ *fll ^5)1^1^ (324) # ^z}- n).A 3i ol-g-5r>o^ XVs^s 

ols.c^^l ^2 ^<£^(320) 3l ^<£^(314)-§- ^^^-o.S^l ^M&M ±E- 
(326)^ ^tl^. q-^, ^^el^l ^ = ^ ^ ^*cH ^1 ^H) 3^(322) * 
1 ^ 5)1 <>H (324H <^fl t>lJ=£}-<y n>^a.^(318)^l folfy) ufl^ojj ( HljeeJ-ol 

n>^£i#(318)sl ^7)11- ^it^S. ^^o] «lEe).o](3 1 9)o 1 ^oj ^ 01 q. 

<116> ^S-iiM ^?3*(326)* SAC y <H^ ^ ^ ylS^o] 

(319)^1 #d! v}%\o) ^7}*H til^el-oi (319 )4 ^£3*1 Ic^ ^ 3)1 = (328) Ti^l 
71^ ^^Hl Sl*> tile Hj-xl^g- ^ o)cf. 

<iit> S*V, wmeK] (319)0} ^ ^o\] -pr^^ol ^ aIs^S o] =-o}^1 ^ 2 

^i(320a)7> ^^slJELS, alEel-y 5.^ *fl*IMSii* #^ ^ Sti^K 
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<118> ^"#tt 44 7^o) ig-^ofl o]S>^, W] EB|0]o] 2flBl^ 4^44 ^4441" 

l^sW ^ZL, 42 4 4 #4 Al^- ^ alisj-o] p}^=l#4 =§=^4 *fll ^b)H4« 

4 4^3.^4 ^11- 4^4°_3L 4# ^ &A4, 4^44 ^Sjl Oj fi^is}*] ^ 

43H14 ^2 ^<a## f^5f£S 4-^444 ^^rflEU] 7 > #^tj-. 444, 4^4 
44 4*=44 A>o}o} 7 ^ ufl ^ p>^l^- ^ 7 >Al^ ^ olcf. 
<119> S*K 4-^44 n>^a.^S] ^ofl ^1 ^^oj^l- ^A^*V Jsr ^J^44 JcE. 

44 ^4* ^!|5}£S, tilE5}olo] ^ p^o] ^7]-^H 4^444 ^J&44 ^ = 
^ 3fl= ^7l^j 441^ ^ $14. 

<i2o> 4^4*14 ^4«fl -B-4-§:4 4^ 4:3|-# 414 S^s. 4^4 ^ 

444 I^sIhs, 4^444 ^£44 M sfls. 44 ^ 4^444 44 4 4 
^44 444 4^3 4444^, ^ 4*= 44 ?B^4^^« #4 ^ &4. 
<m> 4^4 44 ^4 4444 44 4^ 4^44 ^4-£44 4# 

-£-44 444 #<3444 444 ^-4 ^4 ^4°fl 4*im ^4 44- 4 <34 

4444 ^ 44 444 4444 ^4 ^ 4^4 4 ^ 

*144 ^ 4* 444. 
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1] 

#7l «13E^1 7}% #ofl afll *3<3fs 

#71 7fl3flX|Ei ^.Efl cgo^ A |.o)^ ^ ^<£~ ^ofl ^^sIjt, *fll ^ ^-71 
*fll #ofl WlES^-Ol pL^^o. U|E^o]S.; 

#7l a] ee,|-o] nf^a.^^ Aj-uj-tL^ #7l ^1 J£*!^ ^ 3 ^ H] 

E^olo^ ^ A o V«.ofl ^ £] Jl , a]-^-. ^1^^ #^1 tflSfl ^4 ^Wl» #^5L 

#7l *fll r^H^ sr}^ z| y]EE}.olo) ^^ofl t§ ^ ^ ji _ A>s)-# 7jl<l<>l ^2 ^ 

#71 ^ ^12 i5flolA^l-^ Sl^^ofl >g-7l *fll ^^^-i- #-§-*H # 

71 ?fl3flAlE^ <^-^-g- ^#<5Kr iSS^l 2^3= ^-fr^l ^] ^ 

2] 

aflrM 5^*1, #71 7fl2|lX|Ei ^Uj cg^^ ^ 3fli=o] ^ ^lo S ^ y> £ 
*ll #*1. 

*fll^°fl 5a<>H , #71 *fil 5L S^Rr 3# ^-^^-S *>fe 

#*1. 
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4] 

I^T^ 5] 

t ol£^l 
6] 

^15%H1 ^71 ^ssM ^jee. ^uj = ^ ^12 5i*lf^ ^1 ^^oiAi 

[^^J- 7] 

*U1H Sl<=H^i , i^IEL ^ sfl^-g- *fl2 £3l^£r #7l wlEe^-o] p> 

8] 

9] 

^-^-S. ^JliS. #51*1] #*]. 
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10] 

4l8%l4l #7l i£E]^] ^6? 3flH.-g- 41 2 £^#-8: «1 E^-o] a^o} 

41 2 ^<a#^ a^sf ^EHs^ol ^-1: ^ tiVSl^l #*1 . 

111 

4U#4l &°H, #7l 4U i^M^ AV 7 | 3fl^ ^^oflnl 1§ 

[^t 1 * 12] 

^ ^^#^r 5fe <£.£4l 71 # #41 4|1 ^<3## *§#*Rr #41; 
% #41 wlM^o] p^^a^. i^i, alEEj-ois.^. #41; 

#7l HlE2}o| f ^ ^1 ^<g^ Aj-ofl Al5}-§ 7jl<go^ Ojs^^ ^<£%^ 

#7l ^4"# #41 #7l 412 ^^41 cflrfl ^eH^ 5>^r 01^.01^1 

^.Bfl sfl^^-g- ^*}<4 ^.Efls. cgo^ ^L^*>^ #41; 

#7l ^ 3)1 ^s-^- D)A a£ ol-g-^c^ ^-7] ^Sel^l ^-fr cg^oj ^ 2 ^ 

<2## #7l 4U 5] 2) -4^Rr #41; 

#71 ^ ^^41 #4 412 ^^41 xj\n ^ ^fl# ^ #*J3. ol 

^4^1 411 ^H^-g- cj^l; 

#71 411 ^41ol^il-^- v\^EL3, <4-§-*H #71 412 * 411 ^z}- 

*H #71 -7ll4lAlEi <£*j-i-g- ^#€r}^ ^££1^1 i^JEL ^A^^ 

73-37 



1020030011310 #^ 13*1-: 2003/3/12 

^Hl, #7] *fll *>^^ 4 HlJE^olo} ^igoll #7l ^12 =.o]^l 

#7l ^£&|*1 ic= ^12 S.&^tSL3, *ll^H iiJE. sflJB* 

13] 

I^T 1 * 14] 

*fll23Ml &<H>H, #7l £f*}b a! 

[^¥# 15] 

*Hl2*cHl 91^^, #71 tijEEq-O] n>^=L^£- i^*Rr 3* ^'AS 

tt SKE.*H #^1^ *fl2#^. 
16] 

*Ul2*<Ml Zj-Zl"^ HlS^tl^: #7l «1 MS]-<y ^Vofl o] 

17] 

^16^1 9X°]^, #71 *>l4 <>1#3] B]3j#£- #71 tilE^-O] p^^^o. ^Jr^j-y] 
*fll ^ #71 afli B^** Jil^ #71 ^1 #°fi ^112 

5£^V^ 3* ^ *V£*ll #*1^ ^2:#^. 
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18] 

19] 

^12^1 ^7) ^ n^^r ^*Rr #7fl 

^7] v)HL?}9±2] ^77}x] ^7) *fl2 #7fl; 31 

^7} wise^] ^ a}2 ^ 0 H] #7l ^12 ^^^cf m>€- ^ $H=r # 

<>l-¥-<H*I sl^^-g; ^r^ll- ^wl^ ^J-i- f^jo £ ^ a} 5:^1 ^1 

20] 

^19%H1 SU^I, #71 *fl2 ^f^r HDP #7] 5]^^^ BPSG 

S ^^Kr ^HJ f>}$r til 51^1 #*1<^ 

21] 

31; 

^7} ^l^M AV 7 ] ^ 2 ^<g^ ^-71 *fl2 51 ^-g- 

?l^r ^7^1; ^ 
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#7l v\s~EL^9\ s£t&6\ nfl^l sfr 7 ) z\) 2 £^#^8: *|| 7i«H ^£ 

22] 

^121*oH1 , #7l ^sel^l ^£1 ^ 3flH.# 2xl£L £-el*Hr ^ 7] 

s-^o.^. *}^r «15L^) #*l2l ^)^h o v^ 
23] 

*Hl2*<Hl 9X°]*\, #7] ^ 2fl€ ^ #71 *fll isflolA^ #Sl^^^-A5. 

24] 

*fll2%Ml &<^i , #71 ^ 3)1^1-^ ^*Kr ^31 *H1, 

#71 wlMH^<y Jflcq ^ JMH*>*| #71 ^12 ^W^lfe ^31« ci ^ 

wl^Jl, 

#71 ^12 ^ ^WRr #7lHH, 

*lz} <g<*^ ^ol uIJeL^oI;^ tilEsl-Ol a>o1^ ^^.cf ^ ^ ^^}^ #7l 

*fl2 ^^^-8: ^WRr ?J^r ^ °-5L ^ <£JE*I1 S] *)1^#^ . 
[^n 1 ^ 25] 

^124*oH1 91°]^ , #71 iSSl^l ic-E. ^ 2fljE.-& ^#*}^ ^rTfl^, 
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A wlEej-o] ^-Tg <flo] ^ 2 ^<£#^ a^o] v,-^^ nfl^] ^1-71 *fl2 £*If^8r ^1 
\^=t^ 26] 

^112%H1 5U°H, ^-71 ^ ^-71 yl^ei-o]^ ^j^Rr «J-^o_ S <*!3*Rr 

^7fl^ iiJEL ^tr^r ^BflS. *§^<5Hr 3* IRJil 

27] 

*(|123N SZ<H*1, ^-71 ^ n^^r i^JE. ?ijt <3<*-g- _2.-g-*Rr 

[^T^ 28] 

^12%M] oio^Ai, ^"71 ^12 ££^-g- ^ <q^f>}±r ^-7] afll 51*1^ ^ 

2] 500A ^ ^"71 *fl2 ^<3^* ^^Hr f>}±r tiVS^l 

29] 

#7l 7fl5flAlEi ^ cgo^ A j.o]^ ^<g^ ^ofl ^ ^>7l *fll £^ 
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<H^1 *fll isll°Hl-§- ^SRr #31; 

^ 4^ * ^te,] o]a^^- A oM ^12 *3<2^ ^ *fll 

^ ^^"^H A oM 7fl5flAlBl ^ <3^-i"§: h^%^ i^H. ^-fr#* ^ 

'SIM- -§-*Hl, ^ aj^el-^l^ #7l ^12 ^<£^_°S. ^l^-^^l A}2 isll°H» ^ 

^*Rr #31; ^ 

^*Kr #3l» ^*]*Rr ^<L5. *\±= *Y^.n ^12:^. 

30] 

*fl29%Hl Sl^H, #71 *fll £^#^r D^€#* i^-*Rr ^ ^^-S. €r}^ «> 
[3^8" 31] 

*fi29*<Ml 54^*1, ^7] y]M^<=] n>^H.^ ^*Kr 53* ^'AS 
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[Qtt 32] 

[^•=F* 33] 

S°1H ^>M-^- ^^Kr ^-i- *Rr SK£*fl 

[^t 1 * 34] 

35] 

^129%H1 A o V 7) ^ jifl^o. ylEe^olJzj- ^JH^ ^JlS °l^SRr 

[3^8" 36] 
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^■7) til ]=£-}- oj v}^EL^2] ^t&o] ufl^ *£ 7 ] ^2 S^-fr ^T^o} ^ £ 

37] 
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[5L 3a] 




124 
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IS. 3b] 
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15. 5d] 
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15- 6a] 
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IS. 6d] 
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IS- 7b] 
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IS. 8a] 




^ B 
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[S. 8b] 
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IS. 8c] 

132 132 




100 



73-62 



1020030011310 



^ 2003/3/12 
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